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(54) Ink jet printer and printing system using the same 



(57) When ink is sucked from the nozzles during a 
cleaning process, a rubber cap having a plural number 
of small spaces independently operable for ink suction 
is applied to a print head, and only the small space 
associated with a clogged nozzle of those nozzles of the 
print head is connected to a suction pump. A user looks 
up in advance the number and location of a clogged 
nozzle, judges the cause of the clogging of the nozzle 
on the basis of the number and location of the clogged 
nozzle, and selects a suitable type of cleaning process, 
a selective cleaning (based on the specif ied-nozzle suc- 
tion) or a conventional cleaning (based on the all-nozzle 
suction). 
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Description 

BACKGROI IMn QF THF iMVCKiy ^, 
1. Field rifte Invention 



I00MJ The present invention relates to the structure 
for cleaning a print head of an ink jet printer and a 
device for driving the cleaning structure. 

S°2 .™ e present invention s based on Japanese 

SSL^E'T ons Na Hei - 1008657 »« io- 

339052. which are incorporated herein by reference. 
2. Desrrintinn Bfjfe Rrlnt(1Tl ^ 

[0003] In the ink jet printer, liquid ink is supplied from 
an ink tank to a print head, and forcibly discharged in 

ELS"-*- IT ink .*° P,el 0nt ° a m «*"m. 
trough ink Jet nozzles of the print head. Sometimes. 

,Z^ m \ the mk P 958 ^ 65 from the ink 

tank to the ink ,et nozzles are clogged with air bubbles 
to possibly obstruct the ink discharging through the pas- 
sage. To cope with this, the Inkjet printer usually has a 
doggmg-check-pattern printing function", and a "dean- 
■ngfunction". When the former function is exercised the 
printer pnnts a preset clogging check pattern by use of 
an the nozzles of the print head A user checks the 
printed preset pattern to locate a clogged nozzle or noz- 
zles if such defective nozzle is present The latter func- 
ton, or the cleaning function, is exercised when the 
clogged nozzle is located, to suck ink from the clogged 
nozzie to remove its clogging. ^ a 
[0004] Most of the ink jet printers are designed so as 
tobe capable of printing in monocolor or multi-color 
mode To ttiis end, the printer uses four (K (black). C 

ST • ^ L"^ 6 ^' Y ^ ltow )) or ^9* numb* of 
color inks. Further, the printer includes ink tanks and a 

f.tl"T 65 (6 ' 9 - 64 w 128 ^ich are 

respectively provided for those color inks, m a printer 
using four color inks and having 64 nozzles for each 
color, the total number of required nozzles is 256 and 
great ' 

K 51 ™ 6 ctoflg'ng check pattern printed out shows 
the locabon of a clogged nozzle, if present. Therefore, 
the use knows which of those nozzles arrayed is 
clogged. In the event that at least one nozzle is dogged 
the user instructs the printer to exercise the deaning 
unction for removing the clogging. The deaning opera 
toons usually consists of three steps; 1) flushing" tor 
dnving the nozzle to discharge the ink. 2) "wiping" for 
wiping out the ink from the nozzle surface, and 3) "suc- 
tion" for sucking the ink from the nozzles by apnlyino 
negative pressure to the nozzle. Thus, the deanino 
oration fe complicated. Of those deaning operation 
steps, the suction" process is performed such that 1) 
ttte print head is moved to a home position. 2) the entire 
print surface of the print head is capped with a rubber 
cap. and 3) the ink is sucked from ail the nozzles of the 
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print head thus capped. 

P006] As described above, in the event of clogging of 
Ihe nozzle, to remove the dogging, all the nozzles must 

s lL^T 016 ^ 10 the suC6on process although the 
^ nozzle is located. Some reasons are present 

US"* !Jf *■ r6aSOns Mla ^ ^ clogging is 
famed through a complicated mechanism. Therefore if 
only the clogged nozzle is sucked, the clogging is not 
,„ ah^removed. If so, a natural conclusion is that the 
io sucktng of all the nozzles will reliably remove the dog- 
ging of the nozzle. However, the sucking of all the noz- 
zles leads to consumption of much ink. The cost of the 
inK consumption is for the user to bear 
[0007] Some places where airbubbles is likely tostay 
^^the ink passage racing from the V*tW 
to the ,n k jet nozzle One of the places is a filter cham- 
ber located downstream of and near to the ink tank. In 
case where a replaceable, ink cartridge is used for the 

» Eb^S^?* o ChamberS ^ r™** needle 
n^ e S" I Caftrid9e « 561 to *e printer, the 
^ 8re thrust ,nto *• re| ated ink tanks. During 
me thrusting, air bubbles possibly enter the filter cham- 

25 [0008] Generally, one ink tank supplies ink to a 

ElT'f - and 80 ink supply Passage is 
branched at a location downstream of the fitter chamber 
to have a number of inkpassages The branching of the 
ink supply passage leads to an increase of its cross sec- 

^S-.? eresu,tist hat an ink flow rate head, 
branched ink passage is reduced, and the force acting 
to dnve the air bubbles out of the fitter chamber is weak 
or insufficient 
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Kni^" 91 * a " **** 01 » e P* 8 "* invention 
t0 """"we the amount of ink consumed by the oroc- 

ess of deaning the ink jet nozzles. 
« [0010] Another object of the invention is to effectively 
dnve air tattles out of the filter chamber through the 
branched mk supply passages. 
[0011] According to one aspect, there is provided an 
45 '^tlUT . Comprisin 9 : at 'aast one ink chamber; a 
« pnnt head havmg a plurality of ink jet nozzles and being 
conneded to the ink chamber; a print controller for driv- 
ing the pnnt head in order to print; and a capping device 
facovenng the ink jet nozzles of the print head. 
[0012] The capping device comprises: a cap comoo. 

nozzles into a plurality of nozzle groups by ink chamber 
"■^thereby capping all Inkjet nozzles corresponding to 
at least one ink chamber by nozzle group unit at least 
one ppe being connected to the cavities of "the cap 
55 component for supplying negative pressure to the cavi- 
ties; and a suction controller for controlling the supply of 
Je negative pressure through the pipe to the cavities, 
thereby supplying the negative pressure independently 
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by every cavity, whereby the suction controller sucks the 
ink from the ink jet nozzles independently by the nozzle 
group unit. 

[001 3] tn a preferred embodiment of the ink jet printer, 
the suction controller supplies the negative pressure to 
one arbitrary cavity of the cap component so as to suck 
the ink from the ink jet nozzles independently by the 
nozzle group unit and all remaining cavities which cor- 
respond to one common ink chamber with the arbitrary 
cavity are sealed. 

[0014] In another embodiment the suction controller 
supplies the negative pressure to all the cavities corre- 
sponding to one common ink chamber simultaneously. 
[001 5] In yet another embodiment, a plurality of the ink 
chambers are provided in the printer, and the cap com- 
ponent has a dimension and number of cavities for cap- 
ping all of the ink jet nozzles connected to all ink 
chambers. 

[0016] In still another embodiment, the cap compo- 
nent comprises one of an integral unit and a plurality of 
sub-units divided according to the nozzle groups sorted 
by the ink chamber unit 

[0017] In a further embodiment, a plurality of the ink 
chambers are provided in the printer, and the cap com- 
ponent does not have a dimension and number of cavi- 
ties for capping all of the ink jet nozzles connected to all 
ink chambers, and the ink jet printer further comprising 
a second cap component capping all of the ink jet noz- 
zles at a stretch. 

[0018] In a still further embodiment, a plurality of the 
nozzle groups are arranged in a recording medium 
transporting direction. 

[0019] In another embodiment, the cap component 
includes the number of chambers equal to that of the 
nozzle groups, and caps all the nozzle groups of the 
print head simultaneously. 

[0020] In yet another embodiment, one nozzle group 
is divided into at least two sub-groups of nozzle (in an 
extreme case, one sub-group consists of one nozzle), 
and the cap component includes at least two cavities 
and simultaneously caps those sub-groups. 
[0021 ] In still another embodiment, pipes connected to 
the cavities include valves for closing and opening the 
pipes. By selectively opening the valves, ink is selec- 
tively sucked from the nozzle groups. 
[0022] In a further embodiment, the pipes connected 
to the cavities include negative pressure sources, inde- 
pendently operable. 

[0023] In an additional embodiment, two or larger 
number of the nozzle groups of the print head are con- 
nected to one ink chamber. The cap component 
includes two or larger number of the cavities so as to 
simultaneously cap two or larger number of the nozzle 
groups connected to one ink chamber. Negative pres- 
sure is selectively supplied to those cavities. At this 
time, the remaining cavities are closed (by closing the 
valves of the pipes associated therewith or applying low 
negative pressure thereto), thereby preventing air bub- 



bles from entering the remaining nozzle groups. 
[0024] In another embodiment of the ink jet printer, at 
least two nozzle groups of the print head are connected 
to one chamber, and ink is sucked from the two or larger 
s number of nozzle groups connected to the chamber. 
[0025] In an additional embodiment, the suction con- 
troller includes a selective suction portion fa supplying 
negative pressure to one cavity selected from the cavi- 
ties, and an all-nozzle suction portion for supplying neg- 
ro ative pressure to all of the cavities. 

[0026] In another embodiment the suction controller 
includes a selective suction portion for supplying nega- 
tive pressure to one cavity selected from the plural 
number of cavities so as to suck ink from the selected 
is cavity, and an all-nozzle suction portion for supplying 
negative pressure to all of the cavities so as to suck ink 
from all of the cavities. 

[0027] In yet another embodiment, the suction control- 
ler controls the supply of negative pressure in accord- 
so ance with clogged nozzle information indicative of a 
location of a clogged nozzle. 

[0028] In still another embodiment, the clogged nozzle 
information includes information indicative of the ink 
chamber connected to a clogged nozzle, the number of 
25 clogged nozzles, and a location of the clogged nozzle 
on the print head. 

[0029] In an additional embodiment of the ink jet 
printer, the suction controller includes a selection table 
containing a plural number of control guidance corre- 
30 sponding to a variety of clogged nozzle information, and 
controls the supply of negative pressure in accordance 
with a specific control guidance, which correspond to 
the clogged nozzle information, selected from the selec- 
tion table. 

35 [0030] In a further embodiment, the suction controller 
selects a selective suction mode or an all-nozzle suction 
mode in accordance with the clogged nozzle informa- 
tion received, and when the selective suction mode is 
selected, the suction controller sucks ink from at least 

40 one nozzle group selected from the plural number of 
nozzle groups, and when the ail-nozzle suction mode is 
selected, the suction controller simultaneously sucks 
ink from all of the nozzle groups. 
[0031] Further, the print controller may include a 

45 check pattern print portion for printing a predetermined 
clogging check pattern used for locating a clogged noz- 
zle by driving the print head. 

[0032] The ink jet printer may further comprises pat- 
tern reading means for reading a printed clogging check 

so pattern to locate a clogged nozzle and to send resultant 
clogged nozzle information to the suction controller. 
[0033] The ink jet printer may further comprise input 
means, operated by a user, for entering clogged nozzle 
information to the ink jet printer. 

55 [0034] In a further embodiment, the ink jet printer is 
connected to a host controlling device, and the suction 
controller receives clogged nozzle information from the 
host controlling device. 
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*L 6 ' nk iet pn ' nter - controller 
recces information designating a specific nozzle 
group or a specific chamber, and siwfies negative 

lT re to a J"*" assoda,ed 

The ink jet primer is connected to a host con- 
^ de ^and the suction controller receives the 
d^natng irifermabon from the host controlling device 
£037^ Acting to another aspect of the invention 

D^STSl 8 ^ Sy5tem a " «3 

pmter and a host controlling device for controlling the 

d^tJ^f 71,6 ink jet primer fe constructed 
n^?^ 6 " 8nd suete ink ,rom nozzles of the 
pnnt headevery nozzle group. The host controlling 
device sen* to the ink jet printer selection informal 
necessary for selecting a nozzle group to be sucked 
from the nozzle groups. 

£Jf2 '"! pre,errede "*«lirnent of the printing sys- 
l h0St contro,li "9 device includes a commanding 
portion ton commanding the Inkjet printer to print a pre- 
dimmed clogging check pattern, a user input means 
by wh,ch a user enters user input information indicative 
to^lTt 6 informafon ' a Election informa- 
on ttd^f ^ Sen6ratin9 ,he selection information 
^L^f input infor mation entered by the 

user interlace. 

W039] In another embodiment of the printing system 
toe «*er interface displays a dogging check pTttern 

cX Tnn r ,nteffaCe 8Cr< * n rt the hos « corroding 
device and the user enters the user input information by 

Z TZl *Tl ° n ** d °99 in 9 check pa? 

S'Zf 9 ' 7 h ' Ch corres P° n * to the location of the 
clogged nozzle. 

S ^^i" 9 ,0 a ^ «pect of the invention. 

5 n \£ d . 8 8to * 8 medium - passible by 
,!,S!f er ' St ° nn9 a pr09ram to rearing a process 
todetec. a defective dot forming element S thosTS 
forming elements in a printer, wherein the process com- 

SISIliT 2 instructin9 ^ primer 10 P"'* a Pre- 
determined cloggmg check pattern; displaying a 

dogg^g check pattern image on a user imerfacTs^een 

Zn rtZOT"'' ^ 8pec9yin 9 *• de{ eclive dot form- 
£ e ™ " a , manner »«t the user points to a loca- 

™ JUH <taphjwd Cto99in9 ^ ^em, which 
cone^onds to the defective dot forming element. 

£? i ^ *° 3,1 adcSlional ***** of the inven- 
ts, there e provided a data storing medium, accessi- 
ble by a computer, storing a program for executing a 
process to instruct an Inkjet printer having a number of 
' r *£ n °^f to Cean the nozzles, wherein the ink jet 
pnnter selectively performs an ink saving cleaning proc- 
ess or a normal cleaning process, the ink saving clean- 

!2L£°^ 15 ^ CeCUted throuflh a selective suction 
operator) to suck .nk from only at least one nozzle 
selected from the ink jet nozzles at any time, and the 
normal cleaning process is executed through a all-noz- 
zle suction operation for simultaneously sucking ink 



from all of the ink jet nozzles, and the cleaning instruc- 
tion process includes a step of displaying an image 
r^uesfrnga user to select the ink saving dLng^cS 

, ^Z^r™* deaning Pr0CesS 00 a ™» irt erface 
5 saeenof the computer, a step of instructing the ink jet 
^ to execute the ink saving cleaning process or me 
normal deaning process selected, by the user, on the 
user interface screen of the computer 

io S 42 i„^ CC ° rdin i to addifonal ^ of the inven- 
8 COmr01 metnod tor an ink jet 
printer having a pnnt head having a number of ink et 
nozzles sorted into a plural nurZr of S 

is Z^S^^^ CaPping »» groups. 
is c»mpnsng the steps of: printing a predetermined dog. 

IZ,^ T*™ and a ^ to Icoatea 

dogged nozzle or nozzles; visually presenting a clog- 

20 ^^^"^e in a manner that the 

^1^1 ^ m thB disp,ayed check 
pattern, which corresponds to the clogged nozzle in the 
printed dogging check pattern; selecting one nozzle 
groi? from the nozzle groups on the basis of the 
dogged nozzle information obtained; and sucking ink 
a. from the selected nozzle group 

IJW31 As well known a computer program imple- 
^S hepresem mention may be installed in or 
toaded rto the computer by any of various media, e g 
the disk storage, the semiconductor memory and me 
ao communication fine. w memory, and the 

EUS J?£X adVama9eS ^ ,he Mention will 
beevrient from the foUowing detailed description of the 

^ e ll rrt ? 0dmentS described in conjunction with 
the attached drawings. 

35 

BRIEF QESORIPTIOM n P rpp QBmm 
P»45] In me accompanying drawings: 
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%Ll?M2?t dia9ram snowin 9 3,1 cverall print 
system which s an embodiment of the present 
invention; H " 

Rg. 2 is a front view schematically showing a print 
airtace (fadng a printing medium) of a print head- 
Rg. 3 e a front view showing a nozzle array for one 
color; 

fig. 4 is a cross sectional view schematically show- 
ing an ink passage ranging from an ink tank to the 
pnnt head; 

Fig. 5 is a cross sectional view, taken along line A- 
Am Fig. 3. showing a structure of a capping device- 
fig- 6 is a diagram showing a modification of the' 
capping device; 

Rgj is a flow chart showing a deaning process 
Performed by a printer driver ; 
figs. 8A and 8B are diagrams showing an example 
of a dogging check pattern for one color Rg 8A 
shows a check pattern showing no clogged nozzle 
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and Fig. 8B shows a check pattern having clogged 
nozzles; 

Fig. 9 is a diagram showing a clogging-check-result 
input screen; 

Fig. 10 is a table showing a logic to determine a s 
type of cleaning process; 

Fig. 11 is a diagram showing a display screen for 
user interface, different from the display screen of 
Fig. 10; 

Figs. 1 2A and 1 2B are diagrams showing variations 10 
of the head structure; 

Fig. 13 is a diagram showing another way of group- 
ing the nozzles; 

Fig. 14 is a perspective view showing a structure of 
an ink jet printer which is another embodiment of is 
the present invention; 

Fig. 1 5 is a cross sectional view showing a structure 
for mounting a print head and an ink tank on a car- 
riage in the Fig. 14 printer; 

Fig. 16 is a cross sectional view showing an exam- so 
pie of a capping device; 

Fig. 17 is a perspective view showing a print sur- 
face of a print head to which the Fig. 16 capping 
device may be applied; 

Fig. 1 8 is a cross sectional view showing another 25 
capping device; 

Fig. 19 is a perspective view showing a print sur- 
face of the print head to which the Fig. 18 capping 
device may be applied; 

Figs. 20A to 20C are cross sectional views for 30 
explaining the operations of the Fig. 18 capping 
device; and 

Figs. 2 1 A and 21 B are diagrams showing a plurality 
of print heads each having way of grouping of the 
nozzles shown in Fig. 13. 35 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT? 

[0046] Fig. 1 is a block diagram showing an overall aq 
print system which is an embodiment of the present 
invention. 

[0047] As shown, an ink jet printer 3 is connected to a 
host computer 1 , through a local printer cable or a com- 
munication network. The host computer 1 contains a 45 
printer driver 5 as a software for sending to the printer 3 
commands that instruct the printer 3 to execute a print 
process and a cleaning process. The printer 3 includes 
a controller 7, a print head 9, an ink tank 1 1, a capping 
device 13, a carriage mechanism 1 5, a paper transport- so 
ing mechanism 1 7. The controller 7 receives commands 
from the printer driver 5, interprets the commands, and 
controls the above-mentioned portions, devices and 
mechanism of the printer. The print head 9 includes a 
number of ink jet nozzles. The capping device 13 55 
includes a rubber cap applied to the print head 9, a 
pump for sucking ink from the print head 9. and the like. 
The carriage 15 provides a path along which the print 



head 9 runs. The paper transporting mechanism 17 
transports a printing medium or paper. 
[0048] For the cleaning of the ink jet nozzles to which 
the invention is directed, the printer driver 5 has 1) a 
function to send to the printer 3 a command to print a 
"clogging check pattern" to check whether or not a 
clogged nozzle or nozzles are contained in the print 
head 9, 2) another function to select a nozzle group of 
the print head 9 to be subjected to a cleaning process 
on the basis of the result of printing the clogging check 
pattern, and 3) yet another function to send to the 
printer 3 a command to clean the selected nozzle group, 
and 4) other functions. The capping device 13 of the 
printer 3 is operable in either of the following two modes 
for performing the "suction" step of the cleaning proc- 
ess; in a first mode, the capping device sucks the noz- 
zles for each group of nozzles arrayed on the print head 
9, and in a second mode, it sucks all the nozzles at a 
stretch. The controller 7 of the printer 3 has at least two 
functions. A first function is exercised when the control- 
ler 7 receives a print command to print a clogging check 
pattern from the printer driver 5; in responds to the print 
command, the controller 7 drives the print head 9, the 
carriage mechanism 15 and the paper transporting 
mechanism 1 7 to print out the clogging check pattern on 
a printing paper. A second function is exercised when 
the controller 7 receives a cleaning command from the 
printer driver 5; in response to the print command, the 
controller 7 drives the print head 9, the carriage mecha- 
nism 1 5 and the capping device 1 3 to perform the clean- 
ing process. 

[0049] Fig. 2 is a front view schematically showing a 
print surface (facing a printing medium) of the print head 
9. As shown, the print surface of the print head 9 
includes a sheet of head plate 21 in the embodiment 
under discussion. Four large nozzle orifice groups 23K, 
23C, 23M and 23Y tor discharging four color inks of K, 
C, M and Y are formed in the head plate 21 while being 
arranged as shown. To be more specific, as shown in 
Fig. 3, a large nozzle orifice group 23 for each color has 
sixteen nozzle orifices 25. Those sixteen nozzle orifices 
are arranged into four linear nozzle arrays 27-1 to 27-4. 
One linear nozzle array 27 corresponds to one nozzle 
group unit in this embodiment. The head configuration 
and the nozzle orifice arrangement, which are actually 
employed by the printers, come in many varieties. In 
recent printers, six or seven cola inks are used, and the 
number of nozzles per color is great, for example, 32, 64 
or 128. In the embodiment description to follow, the 
head configuration and the nozzle (or orifice) arrange- 
ment, which are shown in Figs. 2 and 3. are employed 
for simplicity of explanation. 

[0050] Fig. 4 is a cross sectional view schematically 
showing an ink passage for one color ink which ranges 
from the ink tank 1 1 to the print head 9. 
[0051] As shown, a needle tube 31 is thrust into the 
ink tank 1 1, and ink is fed from the needle tube 31 to the 
print head 9, through a feed pipe 35. A filter 33 is pro- 
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SS 1 ■ ^L* 8 * 01 the need,e 31. The fitter 
aff ^ bbles ^ dust «ha» come in 

when the needle tube 31 is thrust into the ink tank 1 1 
Within the print head 9. the ink is temporarily stored in a 
reservoir 37; the ink is fed from the reservoir 37 to cavi- s 
toes 39 respectively associated with the nozzles 25; and 
*e.nk ,s jetted out of the nozzles 25 by expansion/con- 
tract.cn motions of the cavities 39 caused by piezoelec- 
tric elements associated therewith. 

L 0 ^? 1 ^ ma ! orcausefor,nenoz2| eclog9ingisthatair w 
bubbles stay in the ink passage, and block or impede 
£e How of ink through the ink passage. It is estimated 
ftal the places where the air bubbles are easy to stay in 
ttie ink passage are the filter 33. the feed pipe 35 and 

Whe " air U * Ues **» in «"e filter 33 ,5 
and/or the feed pipe 35. no ink is possibly discharged 
from a plural number of nozzles, particularly nozzles of 

i^L'tf fl0W resi5tance *e nozzles 

located far from the connection part of the reservoir 37 
and the feed pipe 35; for example, the nozzles located 20 
to the ends of the nozzle orifice arrays). The sucking of 
ink from all the nozzles (cleaning of those nozzles) will 

St?" fof tHiS typ * * the n022,e d °99 in 9- When 
the bubble stays in a specific cavity or cavities 39. only 
tf* nozzle or nozzles 25 associated with the cavity or » 
cavrt.es 39 are clogged. In this case, the nozzle dog- 
ging can be removed by sucking ink from only the 
clogged nozzle or nozzles. 

[0053] Fig. 5 is a cross sectional view, taken along line 
«-Ajn Fig. 3, showing a structure, in particular for "sue- so 
tion . of a capping device 13. 
[0054] The capping device 13 includes a rubber cap 
41 as shown. The rubber cap 41 is applied to the print 
surface when the print head 9 is at a home position 
Normally, a small negative pressure is applied from a as 
suction pump 49 to the rubber cap 41 being applied to 
the pnnt head 9. for the purpose of preventing the noz- 
zles 25 from being dried. Under the small negative pres- 
sure, the peripheral edge of the rubber cap 41 is 
brought into close contact with the print surface of the « 
pnnt head to air-tightly seal the prim surface. To perform 
a cleaning process, a large negative pressure is applied 
from the suction pump 49 to the rubber cap 41 being 
applied to the print head 9. to thereby suck ink from the 
nozzle or nozzles 25. 

J0055]The rubber cap 41 includes three partitions 43 
of rubber. With those partitions, four small spaces or 
cavrbes 45 are formed in the rubber cap 41 . Those small 
cavrties 45 are narrow and long when viewed from the 
front, and sized so as to cover the four nozzle arrays 27- so 
1 1 to 27-4 (Fig. 3). When the rubber cap 41 is applied to 
the print head 9 and receives a small negative pressure 
the partitions 43 are also brought into close contact with 
toe print surface of the print head, so that the small cav- 
ities 45 are isolated from one another. The small cavi- 55 
ties 45 are connected respectively through suction 
Wes 53 to the suction pump 49. Valves 55. which are 
independently operable for its opening and dosing are 
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coupled to the suction pipes 53. respectively. In a dean- 
ing mode of the printer, those four valves 55 are selec- 
bvely operated for its opening and closing to suck the 
ink from the conesponding nozzle arrays 27-1 to 27-4 
To suck the ink from all the nozzles 25. the valves 55 are 
all opened. Sponge 47 is put into each of the small cav- 
ities 45 to absorb the ink running out of the nozzles 25 
[0056] The rubber cap 41 shown in Rg. 5 is provided 
for the large nozzle groip of one ink odor in the print 
head 9. In an actual printer, four rubber caps 41 are pro- 
wled for the nozzle groups of four ink cdors in similar 
fashion. In this case, those four rubber caps may be 
separated from one another a take an integral form 
Provision of one suction pump 49 suffices for all the rub- 
ber caps. 

10057] Rg. 6 is a diagram showing a modification of 
the capping device 13. The capping device has the 
combination d 1) a conventional rubber cap 61 capable 
of sucking the inks from all the nozzles at a stretch and 
2) a rubber cap 41 capable of sucking the ink from the 
nozzles every nozzle array unit (nozzle group unit) of 
one ink color as shown in Fig. 5. The two rubber caps 41 
I *j"*e arranged in the running direction of the print 
head 9. Therefore, the rubber cap 41 or 61 can be 
H^^^H to t"e Print head 9 by moving the 
SSLSl^ 8 rUt * 6rCaps41and 61 « r e connected 
respectively tnrouoh suction pipes 51 and 63 to a suc- 
tion pump 49. Those suction pipes are respectively cou- 
pled to valves 65 and 67, independently operable The 
capping device d this modification may be used in such 
a manner that the rubber cap 61 is used for the pur- 
poses of preventing the nozzles from being dried and of 
sucking all the nozzles, and the rubber cap 41 is used 
for the purpose of sucking the nozzles per unit d nozzle 
array, that is, unit of nozzle group. The rubber cap 41 is 
designed so as to cover only the nozzle grows (nozzle 
arraysjdone ink cdor. Becausedthis. wheretne noz- 
z^anay basis (nozzle-group basis) suction rs used, ft is 
impossible to simultaneously suck the nozzles of a plu- 
ral number d ink cdors. However, this incapability fea- 
ture does nrt create no problem in practical use 
because it is a rare case that the nozzles d a plural 
number Of ink colors are simultaneously clogged and in 
most rases, one or two nozzles d one ink cdor are 
clogged. 

[0058] Rg.7 is a flowchart showing a cleaning proc- 
ess earned out by a printer driver 5 In the description 
gjven below, only the 'suction" step of the deaning proc- 
ess will be discussed, and the other steps of "flashing" 
anc I >n»*ng" of the deaning process will not be referred 
to, for simplicity. 

10059] A step S1 is fist executed: the printer driver 5 
quesbons the user as to whether or nrt a dogging 
check ,s performed. H the user answers in the negative 
(does not need the dogging check), the printer driver 5 
lumps te a step S5. In this step, the printer driver sends 
to the pnnter 3 a command that directs the printer to 
execute a conventional deaning process for sucking all 
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the nozzles. Upon receipt of the command, the printer 3, 
more exactly the controller 7 of the printer 3, moves the 
print head 9 to the home position; caps the print head 9 
with the rubber cap 41 (Fig. 5); opens all the four valves 
55; and drives the suction pump 49 to suck the inks from 5 
all the nozzles 25. 

[0060] If the user answers in the affirmative (needs the 
clogging check), the printer driver 5 sends to the printer 
3 a command that directs the printer to print out a "clog- 
ging check pattern". In response to the command, the 10 
printer 3 prints out a clogging check pattern (step S2). 
The pattern printing is carried out such that the inks are 
jetted out from all the nozzles 25 of the print head 9 
while moving the print head 9 a distance of the pitch d 
(several mm) between the nozzl e arrays 27 (Fig . 3) . The 1 s 
clogging check pattern consists of four sub-patterns of 
four colors K, C, M and Y arranged side by side (Fig. 
8B). Each sub-pattern, as shown in Fig. 8A, consists of 
four groups of vertically arrayed horizontal short bars, 
those groups being arranged side by side in a state that 20 
the groups are stepwise lowered to the right (viewed in 
the drawing). In the sub-pattern of one ink color shown 
in Fig. 8 A, 16 number of horizontal short bars are 
printed with 16 number of nozzles 25 of one ink color 
shown in Fig. 3. An example of the sub-pattern printed 25 
by the nozzle group including clogged nozzles is 
depicted in Fig. 8B. As shown, the locations 73 corre- 
sponding to the clogged nozzles are blank, viz.. the 
short bars are not printed there. 

[0061 ] After commanding the printer 3 to print such a 30 
clogging check pattern, the printer driver 5 visually 
presents a display screen used for inputting the result of 
checking a printed clogging check pattern, as shown in 
Fig. 9, and requests the user to enter the result of 
checking the printed clogging check pattern (step S3). 35 
As shown, the display screen of Fig. 9 includes a picture 
81 of a clogging check pattern. When the user mouse- 
clicks the short bar in the picture 81 of a clogging check 
pattern, the clicked short bar disappears or changes its 
color. The number assigned to the clicked short bar is ao 
stored, as the clogged nozzle number, into the printer 
driver 5. 

[0062] Accordingly, the user examines the printed 
clogging check pattern and clicks with the mouse the 
short bar at the location in the displayed clogging check 45 
pattern in the picture 81 , to show the printer driver 5 the 
location of the clogged nozzle. The user mouse-clicks 
all the short bars at the locations in the displayed clog- 
ging check pattern, which correspond to the blank loca- 
tions in the printed clogging check pattern, and mouse- so 
clicks an "OK" button 83. 

[0063] If the entering operations are troublesome, an 
"All-Nozzle Suction" button 85 may be clicked with the 
mouse. In the event that no clogged nozzle is found, a 
"cancel" button 87 may be clicked with the mouse. 55 
[0064] When the "OK" button 83. "All-Nozzle Suction- 
button 85 or "cancel" button 87 is clicked, the printer 
driver 5 determines if the cleaning process is executed 



on the basis of the input result. If the cleaning process is 
executed, the printer driver 5 determines a type of 
cleaning (step 54). The cleaning consists of a conven- 
tional cleaning which sucks all the nozzles and a selec- 
tive cleaning which sucks the nozzles of a specific 
nozzle array. When the "cancel" button 87 is clicked on 
the input screen of Fig. 9, the printer driver 5 recognizes 
that the cleaning process is not executed, and ends this 
process. When the "All-Nozzle Suction" button 85 is 
clicked, the printer driver 5 recognizes that the conven- 
tional cleaning is performed, and advances to the step 
S5. 

[0065] When the "OK" button 83 is clicked, the printer 
driver 5 determines if the cleaning to be executed is of 
the conventional type or of the selective type, on the 
basis of the clogged nozzle number already stored. The 
logic used for the determining the type of cleaning is as 
shown in Fig. 10. In a case that only one clogged nozzle 
is contained in the nozzle group of one color (i.e., the 
nozzle group connected to one common ink chamber), 
or in another case that two clogged nozzles are con- 
tained and one of them is located relatively dose to the 
center of the nozzle group (relatively close to the con- 
nection part of the feed pipe 35 and the reservoir 37 
(Fig. 4) and hence its flow resistance is relatively small), 
the printer driver 5 determines that the cleaning to be 
executed is of the selective type in which a specific noz- 
zle array to which the clogged nozzle belongs is sucked, 
and advances to a step S6. The reason for this is that in 
this case, the nozzle clogging is highly probably caused 
by the fact that air bubbles stay in the cavity 39 of the 
clogged nozzle. In a further case that three or larger 
number of clogged nozzles are contained in the nozzle 
groip of one color or in an additional case that two 
clogged nozzles are contained in the nozzle group of 
one color and are both located relatively close to the 
end of the nozzle group (viz., their flow resistance is rel- 
atively large), the nozzle clogging is highly probably 
caused by the fact that air bubbles stay in the filter 33 
and the feed pipe 35 (Fig. 4). For this reason, the printer 
driver 5 determines that the cleaning to be executed is 
of the conventional type or the all-nozzle suction type, 
and advances to the step S5. 
[0066] In the step S5, as already described, the printer 
driver 5 sends a command for the conventional cleaning 
to the printer 3, and the printer executes the conven- 
tional cleaning process. In the step S6, the printer driver 
5 sends to the printer 3 a command for the selective 
cleaning in which the nozzle array 27 containing the 
clogged nozzles is designated as an object to be 
sucked. In response to the command, the printer 3 
moves the print head 9 to the home position; covers the 
print head 9 with the rubber cap 41; opens the valve 55 
for the nozzle array 27 (one or two or larger number of 
nozzle arrays) as the object to be sucked, while closing 
the valves 55 for the remaining nozzle arrays 27; and 
sucks ink from only the nozzle array 27 as the object to 
be sucked. The above-mentioned measure taken for 
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preventing air bubbles coming from the other nozzles 

ST nfl J^' eS) *» sucted n «*'e from enter- 
ll?^^" 022 ' 6 When the n °*'es of the nozzle 

SL fo^ " ^ fe to merely dose *• 
u^fe Si n022les - atem a«ve meas- 
1^ k ^ tor me "ozzle is opened 
and the valves for the remaining nozzles are opened 
with a preset time. ^ 

H Asdescribed above, following the execution of 
the conventional or selective cleaning process the 
printer driver 5 questions the user as to whether or not 
the ctogg.ng check is made again (step S7) If the 

made )- Pnrrter driver 5 returns to the step S2 and 

ST? 3 to Prirt a d0 « in 9 *•* Pa- 
tera In this case, the step S3 is executed to present the 

input screen of Rg. 9. An alternative is that after the 

cloggmg check pattern is printed for the recheck. the 

printer driver 5 presents a display screen as shown in 

nStl qUeS " 0nS the user a * to whether or 
not the cleaning is made again. In this alternative, if the 
user Ccks a "YES" button on the question screen of Fig 
11. Ihe pnnter driver 5 advances to the step S5 and 

ST- Mn e .^ nfonal deanin9 process a 9 ain -' » ^ 
clicks a NO button, the printer driver 5 ends this proc- 
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EJ? ^ ewdenttha, «he Present invention may be 
TOriented into other various constructions and proc- 
m^s Specific ones described above 
SSL f , J he abovwnen «<"'ed embodiment, the print 
surteeof the pnnt head 9 has one sheet of head plate 
91 as shown in Rg. 2 . The invention may be applied to 
other pnnt surfaces as shown in Rgs. 12A andT 2 B In 

SnST^?? 12A ' the P rirrt surfacehastwohead 
Plates 91 and 93, one for black ink and the other for 
color ,nks. In the example of Fig. 12B, the primaSaS 
^four h^ptajes^to 101 forme respSe^ 
[0070] In the above-mentioned embodiment, the dis- 
charae ontoes formed in the prim surface of the print 

^° 0rBiCe (n0Z2,e 27- 
1 to 27-4 (Rg. 3 ). Tfiese orifice arrays are arranged side 

*■*«*• head running direction. The cleaning S 

JST f!!^ 96 0rifiCes is P 6 *^ w ery orifice anay 
(the selective cleaning is used), that is. every nozzll 
group An alternative is shown in Rg. 13. As shown, the 
discharge orrf ices formed in the print surface of the print 

aSlf TnfJT? int ° n022Je ^ (noz2,e orifi <* 
arrays) 103-1 to 103-4. These nozzle groups 103 are 

H* 5?* ******* Section. The clean- 
ing of those discharge orifices is performed every noz- 
zle group 103 (the selective cleaning is used). Another 
alternative is that the discharge orifices are grouped into 
orifice arrays every color, and the selective cleaning 
Process is applied to those discharge orifices. 
S«h ^J* 8 P,Ura,ity * cappin9 devices may be 
E J" ? n e 1 Pr,nt ! r 8CC0,din 9 to ** of head 
pates 95 to 101 as shown in Rg. 21 A In Fig. 21 a each 
01 capping devices has one cap rubber including four 



cavrtes On the other hand, only one capping device 

? y ,« P IS PMd h ,he printer as s*"*™ Rfl- 21B In 
r' s 21 B > toe capping device has one cap rubber includ- 
ing s«teen ravftes Nozzle orifices 25 are omitted in 
s Rgs. 21 A and 21B for simplification of explanation 

S?L • ^ "5 iC 40 deterTn,ne the selective cleaning 
£tep S4 in Rg. 7) may take any other suitable logic than 
the already mentioned one. An example of another sim- 

SL^S? 9 0022,6 0rifice W containing 
clogged nozzles, irrespective of the location and the 
number of the clogged nozzles. 6 
J0073] Further, the discharge orifices of the nozzles 
may be respect^ covered with cavities formed in the 
^J 3P .. 0Ul8deanin9 ' d °9Sed nozzles are spS 
the f ecWed ones Reeled to the ink 
suction. The result is that the ink consumption by the 
cleaning is minimized. 

a. I°° 7 2 R9 J M fe 8 P 6 ^^ 6 vj ew showing a struc- 
tne present invention. 

[0075] An ink tank (of the cartridge type) 202 is 
deta*ab.y attached to the upper sideoLSgfzoi 
» ^rX P " mhead203is,ixed, yettachedtotneW 
^e 01 the carnage 201. The carriage 201 is coupled 
wrth a motor 205 by a belt 204. and H fe reciprocSy 
nxvabfe , .the axial direction of a p,aten*20?wh!,e 
being guided by a guide rail 206. 

so E2L T 9 " 15 fe 8 CT0SS sectional view showing a 
5?^ e fn0unt,na 106 P nnt head 203 and Ihe ink 
tenk202 on to carriage 201 in the Rg. Mprinter 

EE ^ holder208for holclingtheinktank202isfas- 
tened to the carnage 201. A print head 203 is fastened 

to ttie lower srie of the bottom wall of the holder 208 
r e I need,e ^ e ^ fese ^ edto, heupp"^eof 

cates the pnnt head 203 with the needle tube 209 A fa- 

2^^^ fe »"« between «"e needle tube 
209 and the ink supply passage 210. The ink tank 202 

?oTwhrr k TTT 9 ^ 212 M ^ holder 
208. VVhai the ink lank 202 is put in the tank receiving 
space 212. me needle tube 209 thrusts into the ink tan? 
SfJJ'Xl 80 ink SUPply ^ 213 - so that an ink 
« sSetfo C ° mmunicates *ith the ink supply pas- 

[0078] A capping device 215 is provided at the home 
position situated at the end of the traveling path of the 
S"* 20 V"* "PPino device 215 sJin^covS 
ttie pnnt surface of the print head 203. The capring 

^I^^'^toreefor^tionsjafirstfuSto 
prev«rtthe nozzles from being dried, a second funScS 

^ i a ^°* ink discharged at the time of flashing, and a 
ftrt function to expel ink from the ink jet nozzles by 

« SZp n 2 T e ^ to *• 0022188 from a 

SS215 % itS 0 " - 8 " • 8X8mp,e 01 406 
S^flLS - 17sh owsepnnt surface ofaprirrt head 
203 to which the capping device 215 may be applied. 
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[0080] As shown, orifices are arranged into four linear 
orifice arrays N1 to N4 on the print surface of the print 
head 203. Those linear orifice arrays N1 to N4 are fur- 
ther arranged into two nozzle orifice groups G1 and G2. 
To supply ink from one needle tube 209 to the two noz- 
zle groups G1 and G2, the ink supply passage 210 situ- 
ated downstream of the filter chamber 21 1 is branched 
at the filter chamber 21 1 into two ink supply passages 
210a and 210b. A filter F is provided within the filter 
chamber 211. 

[0081] The capping device 215 includes a rubber cap 
230 for sealingly covering the print surface of the print 
head 203. A partitioning wall 21 5a partitions a space 
within the rubber cap 230 into two cavities 21 7 and 218. 
Those two cavities 217 and 218 are capable of inde- 
pendently sealing the nozzle orifice groups G1 and G2 
coupled respectively to the branch passages 210a and 
210b. The cavities 217 and 218 have ink absorption 
ports 217a and 218a, respectively. Ink absorbing mem- 
bers 23 formed of porous material are put in the cavities 
217 and 218. 

[0082] Fig. 18 is a cross sectional view showing 
another capping device 215. Fig. 19 is a perspective 
view showing a print surface of the print head 203 to 
which the capping device 215 may be applied. 
[0083] As shown, orifices are arranged into four linear 
orifice arrays N1 to N8 on the print surface of the print 
head 203. Those linear orifice arrays N1 to N8 are fur- 
ther arranged into four nozzle orifice groups G1 and G4. 
To supply ink from one needle tube 209 to the two noz- 
zle groups G1 and G4, the ink supply passage 210 situ- 
ated downstream of the filter chamber 21 1 is branched 
at the filter chamber 211 into four ink supply passages 
210a to 21 Od. A filter F is provided within the filter cham- 
ber 211. 

[0084] The capping device 21 5 is provided with a rub- 
ber cap 233. A space within the rubber cap 233 is sep- 
arated into four cavities 219 to 222 by partitioning walls 
215a to 215d. Those four cavities 219 to 222 are capa- 
ble of independently sealing the four nozzle orifice 
groups G1 to G4 coupled to the branch passages 210a 
to 210d. Those cavities have ink absorbing ports 219a 
to 221a, respectively. Ink absorbing members 223 
formed of porous material are put in the chambers 219 
to 222. 

[0085] Fig. 20 is a cross sectional view for explaining 
the operation of the Fig. 18 capping device 215. The 
operation of the capping device 215 will be described 
hereunder. 

[0086] In the case of a first loading or replacement of 
the ink tank 202, air is pressed into the needle tube 209 
through a cylinder-piston action by the ink supply port 
213 of the ink tank 202 and the needle tube 209. To dis- 
charge the air. the rubber cap 233 of the capping device 
215 is applied to the print surface of the print head 203; 
negative pressure is applied to only the cavity 219 situ- 
ated at the end of a train of cavities 219 to 222, through 
the ink absorbing port 219a; and the operation of suck- 



ing the first nozzle group G1 starts. In turn, as shown in 
Fig. 20A, ink flows from the fflter chamber 21 1 into the 
branch passage 2 1 0a, and an air bubble B1 staying at a 
location near the branch passage 210a is moved to the 
5 print head 203. The air bubble having flowed into the 
print head 203. together with ink. is discharged to the 
cavities 219 of the rubber cap 233 through the nozzle 
group G1. 

[0087] After the suction of the nozzle group G1 contin- 

10 ues for a preset period of time, the supply of negative 
pressure to the cavity 219 is stopped. A negative pres- 
sure is supplied to the next cavity 220, and the operation 
of sucking the second nozzle group G2 commences. In 
turn, as shown in Rg. 20B, Ink flows from the filter 

15 chamber 211 into the second branch passage 210b, 
and an air bubble B2 staying at a location near the 
branch passage 210b within the filter chamber 211 is 
moved to the second branch passage 210b. and dis- 
charged into the rubber cap 233 via the print head 203. 

20 [0088] Following the suction for the second nozzle 
group G2, the suction for the third nozzle group G3 is 
performed (not shown), and finally the suction for the 
fourth nozzle group G4 is performed. In the final suction 
operation, negative pressure is applied to only the 

25 fourth cavity 222 of the rubber cap 233, and ink flows 
from the filter chamber 211 into the fourth branch pas- 
sage 210d. Then, an air bubble B4 staying near the 
fourth cavity 222 within the filter chamber 211 goes to 
the fourth branch passage 210d, and discharged out via 

30 the print head 203. 

[0089] Thus, negative pressure is sequentially sup- 
plied to the chambers of the capping device, so that 
quick flow of ink are sequentially created in the branch 
passages. With the ink quick flow, the air bubbles stay- 

35 ing near the branch passages are individually and 
sequentially discharged, and as a result, the air bubbles 
within the whole filter chamber 21 1 are discharged. 
[0090] While the preferred embodiments of the 
present invention have been described using specific 

40 terms, such description is for illustrative purposes only, 
and it should be understood that changes and variations 
may be made within the scope of the invention defined 
in the claims. 

[0091 ] A process that a user locates a clogged nozzle 
45 by the utilization of a printed clogging check pattern, 
and specifies the clogged nozzle on a clogging check 
pattern on a display screen of the host computer in con- 
nection with the clogged nozzle located, which is 
applied to the ink jet printer in the embodiments men- 
50 tioned above, may be applied to serial printers, such as 
wire impact dot printers and thermal transfer printers. In 
this case, the process is used for locating a defective 
dot forming element. 

55 Claims 

1 . An ink jet printer comprising: 
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2. 



at least one ink chamber; 
a print head having a plurality of ink jet nozzles 
and being connected to said ink chanter; 
a print controller for driving said print head in 
order to print; and 

a capping device for covering said ink jet noz- 
zles of said print head, said capping device 
comprising: 

a cap component having a plurality of cav- 
ities for sorting said ink jet nozzles into a 
plurality of nozzle groups by ink chamber 
unit, thereby capping all Inkjet nozzles cor- 
responding to at least one ink chamber by 
nozzle group unit; 

a pipe being connected to said cavities of 
said cap component for supplying negative 
pressure to said cavities; and 
a suction controller for controlling the sup- 
ply of the negative pressure through said 
pipe to said cavities, thereby supplying the 
negative pressure independently by every 
cavity, whereby said suction controller 
sucks the ink from said ink jet nozzles 
independently by the nozzle group unit. 

An ink jet printer according to claim 1 , wherein said 
suction controller supplies the negative pressure to 

one arbitrary cavity of said cap component so as to 
suck the ink from said ink jet nozzles independently 
by the nozzle group unit, and all remaining cavities 
which correspond to one common ink chamber with 
said arbitrary cavity are sealed. 

An ink jet printer according to claim 1, wherein said 
suction controller supplies the negative pressure to 
all said cavities corresponding to one common ink 
chamber simultaneously. 
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An ink jet printer according to claim 1, wherein a 
plurality of said nozzle groups are arranged in a 
recording medium transporting cfirection. 

An ink jet printer according to claim 1 , wherein said 
suction controller receives clogged nozzle irrforma- 
tion indicative of a location of a clogged nozzle, and 
controls the supply of the negative pressure in 
accordance with said clogged nozzle information. 

An Inkjet printer according to claim 8, wherein said 
clogged nozzle information includes information 
indicative of said ink chamber connected to the 
clogged nozzle, number of clogged nozzles, and a 
location of the clogged nozzle on said print head. 

1 a An ink jet printer according to claim 8, wherein said 
suction controller includes a selection table contain- 
ing a plural number of control guidances corre- 
sponding to a variety of said clogged nozzle 
information, and controls the supply of the negative 
pressure m accordance with a specific control guid- 
ance, which correspond to said clogged nozzle 
information, selected from sad selection table. 

11. 



30 



An ink jet printer according to claim 1, wherein a 
plurality of said ink chambers are provided in said 
printer, and said cap component has a dimension 
and number of cavities for capping all of said ink jet 
nozzles connected to all ink chambers. 

An ink jet printer according to claim 4, wherein said 
cap component comprises one of an integral unit 
and a plurality of sub-units divided according to the 
nozzle groups sorted by the ink chamber unit. 

An ink jet printer according to claim 1, wherein a 
plurality of said ink chambers are provided in said 
printer, and said cap component does not have a 
dimension and number of cavities for capping all of 
said ink jet nozzles connected to all ink chambers, 
and said Inkjet printer further comprising a second 
cap component capping ail of said ink jet nozzles at 
a stretch. 



An ink jet printer according to claim 8. wherein said 
suction controller selects one of a selective suction 
mode and an all-nozzle suction mode in accord- 
ance with said clogged nozzle information received 
and when said selective suction mode is selected' 
said suction controller sucks the ink from at least 
one nozzle group selected from a plurality of nozzle 
groups, and when the all-nozzle suction mode is 
selected, said suction controller simultaneously 
35 sucks ink from all of said nozzle groups. 

12. An Inkjet printer according to claim 8, wherein said 
print controller includes a check pattern print por- 
tion for printing a predetermined clogging check 

40 pattern used for detecting a clogged nozzle by driv- 
ing said print head. 

13. Aninkjetprirteraccofdingtoclaiml2,furthercom- 
prising a pattern reading device for reading said 

45 P rinted ^ng check pattern to locate a clogged 
nozzle so as to send the resultant clogged nozzle 
information to said suction controller. 

14. An ink jet printer according to daim 8. further com- 
prising an input device, operated by a user, for 
entering the clogged nozzle information to said ink 
jetprinter. 

15. An ink jetprinter according to claim 8. wherein said 
ink jet printer is connected to a host controlling 
device located outside of said ink jet printer, and 
said suction controller receives the clogged nozzle 
information from said host controlling device. 
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16. An ink jet printer according to claim 1 , wherein said 
suction controller receives information designating 
one of a specific nozzle group and a specific cavity, 
and supplies the negative pressure to one of a cav- 
ity associated with said specific nozzle group and 5 
said specific cavity in accordance with said desig- 
nating information. 

17. An ink jet printer according to claim 1 , wherein said 

ink jet printer is connected to a host controlling 10 
device located outside of said ink jet printer, and - - 
said suction controller receives said designating 
information from said host controlling device. 



18. A printing system comprising: is 

1) an ink jet printer comprising: 

at least one ink chamber; 

a print head having a plurality of ink jet 20 

nozzles and being connected to said ink 

chamber; 

a print controller for driving said print head 
in order to print; and 

a capping device for covering said ink jet 25 
nozzles of said print head, said capping 
device comprising: 

a cap component having a plurality of cav- 
ities for sorting said ink jet nozzles into a 
plurality of nozzle groups by ink chamber 30 
unit, thereby capping ail ink jet nozzles cor- 
responding to at least one ink chamber by 
nozzle group unit; 

at least one pipe being connected to said 
cavities of said cap component for supply- 35 
ing negative pressure to said cavities; and 
a suction controller for controlling the sup- 
ply of the negative pressure through said 
pipe to said cavities, thereby supplying the 
negative pressure independently by every 40 
cavity, whereby said suction controller 
sucks the ink from said ink jet nozzles 
independently by the nozzle group unit; 
and 

45 

2) a host controlling device for controlling said 
ink jet printer, said host controlling device send- 
ing to said ink jet printer selection information 
necessary for selecting one nozzle group to be 
sucked with the ink therefrom. so 

19. A printing system according to claim 18. wherein 
said host controlling device comprises: 

a commanding portion for commanding said ss 
ink jet printer to print a predetermined clogging 
check pattern; 

user input means by which a user enters user 



input information indicative of clogged nozzle 
information; and 

a selection information generator for generat- 
ing said selection information based on said 
user input information entered by said user 
input means. 

20. A printing system according to claim 18, wherein 
said user interface displays a clogging check pat- 
tern image on a user interface screen of said host 
controlling device, and the user enters said user 
input information by pointing a location on said dis- 
played clogging check pattern image, which corre- 
sponds to a location of the clogged nozzle. 

21. A data storing medium, accessible by a computer, 
storing a program for executing a process to detect 
a defective dot forming element in dot forming ele- 
ments in a printer, wherein said process comprising 
the steps of : 

instructing said printer to print a predetermined 
clogging check pattern; 

displaying a clogging check pattern image on a 
user interface screen of said computer; and 
specifying said defective dot forming element in 
a manner that a user points to a location in said 
displayed clogging check pattern image, which 
corresponds to said defective dot forming ele- 
ment 

22. A data storing medium, accessible by a computer, 
storing a program for executing a process to 
instruct an ink jet printer having a plurality of ink jet 
nozzles to clean said ink jet nozzles. 

wherein said ink jet printer selectively per- 
forms one of an ink saving cleaning process and a 
normal cleaning process, 

wherein said ink saving cleaning process is 
executed through a selective suction operation to 
suck ink from only at least one ink jet nozzle 
selected from said ink jet nozzles, and said normal 
cleaning process is executed through a all-nozzle 
suction operation for simultaneously sucking the ink 
from all of said ink jet nozzles at any time; and 

said cleaning instruction process comprising 
the steps of: 

displaying an image requesting a user to select 
one of a saving mode corresponding to said ink 
saving cleaning process and a normal mode 
corresponding to said normal cleaning process 
on a user interface screen of said computer; 
instructing said ink jet printer to execute said 
ink saving cleaning process when the user 
selects said saving mode selected on the 
image displayed on the user interface screen; 
and 
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instructing said ink jet printer to execute said 
normal cleaning process when the user selects 
said normal mode selected on the image dis- 
played on the user interface screen. 

5 

23. A method for controlling an ink jet printer compris- 
ing a print head having a plurality of ink jet nozzles 
sorted into a plurality of nozzle groups, and a cap- 
ping device for selectively sucking ink from said 
nozzle groups by selectively capping said nozzle w 
groups, said method comprising the steps of: 

printing a predetermined clogging check pat- 
tern and causing a user to detect a clogged 
nozzle; 15 
visually presenting a clogging check pattern 
image to the user; 

obtaining clogged nozzle information indicative 
of said clogged nozzle in a manner that the 
user points to a location in said displayed clog- so 
ging check pattern image, which corresponds 
to said clogged nozzle in said printed clogging 
check pattern; 

selecting one nozzle group from said nozzle 
groups based on said clogged nozzle informa- 25 
tion obtained; and 

sucking the ink from said clogged nozzle in 
said selected nozzle group. 

30 



35 



40 



45 



SO 



55 



BNSDOCID: <EP 0933215A2J_> 



12 



EP0933 215A2 



CO 



L_ 1 



in 



CJ 

5:0 

«<LU 
OQ 



o 

<: 
ui 

X 



UJ 

s 

cc 

GC 



CD 



o.<:0 




13 



BNSDOCID: <EP ... 093321 5A2 I. > 



EP0933 215 A2 

FIG. 2 



9 




FIG. 3 




(23C, 23M, OR 23Y) 



HEAD RUNNING DIRECTION 



27-3 



14 



EP0 933 215 A2 



FIG. 4 



11 



31 

h r % 33 



39 



35 



37 



25 



-39 



15 



BNSDOCIO <EP Q933215A2.I.. 



EP 0 933 215 A2 




16 

BNSDOCJD:<EP_ 0933215A2 l > 



EP0933 215A2 



CO 

CD 




CO 

CO CO 



to 



CXh 



O 



O 
LU 

gc 4 
o 

o 



17 



3 
3 



BNSDOCID: <EP 093321 5A2 J _> 



EP0 933 215 A2 



FIG. 7 



NO 



< 



CANCEL 



HEAD 

CLEANING 

PROCESS 

ZTZ 



) 



NEED CLOGGING 
CHECK ? 



YES 



r 



PRINT A CLOGGING 
CHECK PATTERN 



T 



ys2 



ENTER THE RESULT 
OF CHECKING THE 
PRINTED CLOGGING 
CHECK PATTERN 



S3 



DETERMINE A TYPE OF 
CLEANING PROCESS 
TO BE CARRIED OUT 



S5 



SUCK ALL 
THE NOZZLES 



S4 



B 



S6 



SUCK SPECIFIC 
NOZZLES 



, < S7 

/ CHECK \Y £S 
\ AGAIN ? / 



NO 



C END ) 



18 



4 



EP 0 933 215 A2 



FIG. 8A FIG. 8B 



71 73 




FIG. 9 



CHECK-PATTERN CHECK RESULT 

81 

M 



click the short bar at the location in the displayed 
clogging check pattern, which correspond to the location having 
no short bar in the printed cloggin g check pattern, and after the 
short bar disappears, click [ OK [ button or 

f ALL-NOZZLE ^ button . 
v SUCTION J 

83 J35 87 

C«f) (28l!) Gjgb 



BNSDOCID: <EP 093321 5A2_L> 



19 



EP0 933 215 A2 



FIG. 10 



^-^OCATION 
NUMBER^^ 


END 


CENTER 


ONE N< 


DZZLE 


I B 


B 


PLURAL 
NOZZLES 


2 


! A 


B 


3 OR 
LARGER I 


( A 


A 



FIG. 11 



PERFORM THE CLEANING 
AGAIN ? 



CjjjD ( "O 



FIG. 12A 




FIG. 12B 




20 



EP 0 933 215 A2 



FIG. 13 




r 



^103-1 



^103-2 



103-3 



103-4 



PAPER 

TRANSPORTING 
DIRECTION 



HEAD RUNNING DIRECTION 



21 

BNSOOCIO: <EP 093321 SA2J_> 



EP0933 215A2 




BNSOOCJD: <EP 083321 5A2J_> 



22 



EP0 933 215 A2 




BNSDOCID: <EP 093321 5A2_L> 



23 



EP 0 933 215 A2 



FIG. 16 




210b 
203 

N3/ G2 




FIG. 17 




24 



BNSOOCIG <EP_ 



_0933215A2_|_> 



4 



EP0 933 215 A2 

1 



FIG. 18 




219a 220a 221a 222a 



FIG. 19 




25 



BNSOOCID: <EP . 



09332 15A2 I > 



EP0933215A2 



FIG. 20A 



61 & 211 B3 



210a 




203 
233 



FIG. 20B 



B2 211 




210b 



220— cS£5S 



233 
^215 



FIG. 20C 



211 B3 



-210d 



215— [s 




N7/ 64 
222 

^215 



26 



BNSOOCID: <EP 093321 5A2 J > 



EP0 933 215 A2 



FIG. 21 A 



95 



97 



99 



101 



103 



104 



105 



2Tf 

106 



f/g. 2re 



95 



97 



99 



101 



I 



27 



BNSDOCID: <EP 093321 5A2. 1. > 



(19) 



J 



(12) 



(88) Date of publication A3: 

05.04.2000 Bulletin 2000/14 

(43) Date of publication A2: 

04.08.1999 Bulletin 1999/31 

(21) Application number: 99101549.6 

(22) Date of filing: 01 .02.1999 



EuropSisches Patentamt 
European Patent Office 
Off ice europ^en des brevets (11) EP 0 933 215 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 7 : B41J 2/165 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


• Seshlmo, Tatsuya 


MCNL PTSE 


c/o Seiko Epson Corporation 


Designated Extension States: 


Nagano (JP) 


AL LT LV MK RO SI 


• Uwal, Hlkonosuke 


(30) Priority: 30.01.1998 JP 1865798 


c/o Seiko Epson Corporation 


Nagano (JP) 


30.1 1.1998 JP 33905298 


(71) Applicant: 


(74) Representative: HOFFMANN - EITLE 


Patent- und Rechtsanwilte 


SEIKO EPSON CORPORATION 


Arabellastrasse 4 


Shinjuku-ku Tokyo-to (JP) 


81925 MOnchen (DE) 



CO 

< 

in 

CO 
CO 



(54) Ink Jet printer and printing system using the same 

(57) When ink is sucked from the nozzles during a 
cleaning process, a rubber cap having a plural number 
of small spaces independently operable for ink suction 
is applied to a print head, and only the small space 
associated with a clogged nozzle of those nozzles of the 
print head is connected to a suction pump. A user looks 
up in advance the number and location of a clogged 
nozzle, judges the cause of the clogging of the nozzle 
on the basis of the number and location of the clogged 
nozzle, and selects a suitable type of cleaning process, 
a selective cleaning (based on the specrtied-nozzle suc- 
tion) or a conventional cleaning (based on the all-nozzle 
suction). 



FIG. 5 




Q. 

LU 



Primed by Xerox (UK) Business Services 
2.16.7/3.6 



BNSDOCID: <EP 093321 5A3 J _> 



EP 0 933 215 A3 

J 



EP 99 10 1549 





DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with Mfcafcn where appropriate, 
of relevant passages 


Relevant 


OASSOTCATDN OF THE 


A 
A 
A 
A 
A 
A 


US 5 504 508 A (HASHIMOTO KENICHIR0) 
2 April 1996 (1996-04-02) 

* column 4, line 52 - column 11, line 3; 
figures * 

EP 0 318 329 A (CANON KK) 
31 May 1989 (1989-05-31) 

* column 5, line 55 - column 15, line 18; 
figures 10,20,22 * 

EP 0 630 754 A (CANON KK) 
28 December 1994 (1994-12-28) 

* column 20, line 17 - column 22, line 5; 
figure 23 * 

EP 0 631 871 A (CANON KK) 
4 January 1995 (1995-01-04) 

* column 3, line 55 - column 13, line 5; 
figures 6-10 * 

EP 0 447 262 A (CANON KK) 

18 September 1991 (1991-09-18) 

* column 6, line 9 - column 10, line 34; 
figures 1,5,6 * 

tr 0 380 056 A (CANON KK) 
1 August 1990 (1990-08-01) 

* column 3, line 15 - column 10, line 35; 
figures * 


1.18 

1.2,6. 
18-23 

1.18 
1.18 

12,20-23 
21-23 


B41J2/165 


TECHNICAL RELOS 
SEARCHED (M.CL6) 


B41J 


The present search report has been drawn up for ail claims 


THE HAGUE li February 2000 De Groot, R 


CATEGORY OF CITED DOCUMENTS T : theory or prtnc^sto underlying tha Invention 

^JE?^^^ 1 *!!!!^ D:d«x«iartc&lnlhe^p8 M non 
A .^2^ l ^S5irt W l:oi)c™rtctod tor other rw« 

PRESSES •'■^«'~»^-»*« 



2 

BNSOOCtD: <EP 093321 5A3_I_> 



European Mart EUROPEAN SEARCH REPORT 



EP 0 933 215 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 99 10 1549 



TWs annex lists the patent tamly members relating to Ihe patent documents cited to the above-mentioned European search report 
The members are as contained In the European Patent Office EDP tUe on 

The Euopean Patent Office fs In no way liable tor these parti cUars which are merely tfven for the purpose ot tntormaflon. 

11-02-2000 



Patent document 




Publication 


Patent family 
members) 


Publication 


cted In search report 






Ha tea 
UW 


US 5504508 


A 


02-04-1996 


JP 


6191061 A 


12-07-1994 




A 


31-05-1989 


DE 


3882662 A 


02-09-1903 








DE 


3882662 T 


05-01-1994 




* 




JP 


2000525 A 


05-01-1990 








JP 


2718724 B 


25-02-1998 








US 


4947191 A 


07-08-1990 




& 


CO XL 1**1 


JP 


7132607 A 


23-05-1995 








JP 


7032599 A 


03-02-1995 








AT 


177995 T 


15-04-1999 








DE 


69417293 D 


29-04-1999 








DE 


69417293 T 


14-10-1999 








US 


5903287 A 


11-05-1999 


EP 0631871 


A 


04-01-1995 


JP 


6328703 A 


29-11-1994 








AT 


183966 T 


15-09-1999 








DE 


69420328 D 


07-10-1999 








US 


5835109 A 


10-11-1998 


EP 0447262 


A 


18-09-1991 


JP 


3267867 A 


28-11-1991 








JP 


3267868 A 


28-11-1991 








JP 


3267869 A 


28-11-1991 








US 


5721620 A 


24-02-1998 


EP 0380056 


A 


01-08-1990 


JP 


2194967 A 


01-08-1990 








JP 


2838894 6 


16-12-1998 








DE 


69007809 D 


11-05-1994 








DE 


69007809 T 


04-08-1994 








ES 


2054109 T 


01-08-1994 








US 


5530462 A 


25-06-1996 


! 

s 



i For more details about this annex : see Official Jounal of the European Patent Offlca, No. 12/82 



BNSOOCID: <EP 093321SA3J_> 



y 



